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During the next few years the Wrights con-
tinued to improve their machines and they
built airplanes that flew as far as 61 miles.
Meanwhile, Farman, Bleriot, Santos Dumont,
and others in Europe also built practical air-
planes that flew. In 1909 Bleriot flew across
the English Channel in 37 minutes. These
early airplanes were flimsy contraptions of
wood and wire covered with cloth and their
engines were not very dependable.
Under the stimulus of military necessity
many nations built airplanes during the
World War, using them at first for scouting,
then as fighting craft, and finally for carry-
ing bombs to be dropped on distant targets.
 crossing the United States and many conti-
nental areas on regular schedules, private
sport flying had grown by leaps and bounds,
and the airplane had proved itself an im-
portant aid to many kinds of human endeavor.
Advances in metallurgy, particularly in the
development of light but strong aluminum
and duralumin alloys for airplane construc-
tion, as well as powerful and efficient engines,
have enabled man to set some amazing rec-
ords in the air. In 1933 Wiley Post flew
around the world in eight days and in the
year following an airplane attained an al-
titude of 47,352 feet, while a seaplane was
flown at the rate of 440 miles per hour, both
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Two forces are required to make an air-
plane fly: a forward force and an  up*
ward force.
The forward force is provided by the pro-
peller, which is d form of screw, identical
in principle with a common wood screw
or the screw propeller of a ship. The
function of all three is to force their way
through the substance in which they are
turned, and air is a substance, having
weight, density and resistance. The en-
gine-driven propeller, then, forces its
way forward through the air, pulling after
It the plane and passengers.
The upward force is provided by the
rapid forward movement of the plane.
The wings, being higher at the front edge
than at the rear, are diverted upward by
the resistance of the air against the under
tides—just as a kite is forced upward
when its string is pulled qufckly forward.
 In addition to the tilt of the wings,-
the curvature or camber is an im-
portant factor. A flat wing moving
through the air creates a partial
vacuum behind it—which tends to
pull it back.
With a cambered wing the partial
vacuum occurs above the wing—pull-
ing it upward. Thus pressure beneath
and suction above cause the wings
to rise/ and the wings, being rigid-
ly fixed to the body of the airplane,
lift and sustain the entire structure.
All  external parts of an airplane
are streamlined to reduce forward
resistance and prevent vacuums and
eddies behind.
 
Larger and more reliable engines were used
as aeronautical knowledge increased and grad-
ually the airplane was improved until many of
the types bore a close resemblence to some of
the airplanes of today. For missions over
water the landing wheels were replaced with
floats and a new type, the "flying boat" whose
fuselage consisted of a light, seaworthy hull,
was developed.
Its Manifold Uses. Within a quarter of a
century from its birth the airplane had be-
come a safe and recognized means of trans-
portation. Due in large measure to the suc-
cessful eastward crossing of the Atlantic by
Charles A. Lindbergh in 1927, one in a large
number of spectacular long distance flights
that seized the imagination of the public,
aviation was stimulated out of its post-World
slump. By 1930 air liners were criss-
 of which records were made by Italian air-
men. Roscoe Turner flew across the United
States in 10 hours in 1934. Scott and Black
flew 11,300 miles from England to Australia
in 70 hours in the same year.
Various Types of Planes and Equipment.
Modern aviation engines are of the inter-
nal combustion gasoline type, the cylinders
arranged either in line and cooled by air
or liquid, or radiating out from a central
crankshaft and cooled by air. The greater
frontal area of the radial engine is offset by
its lightness which in some cases has been re-
duced to one pound per horse power* Diesel
engines have also been used to power air-
planes, as have steam engines,,a type-Hre-
garded as having value in flights at extremely
high altitudes. The best types 'for strata^
sphere flights is yet to fee, determined.

